month checks. Five infants (1.1%/,o) required further orthopaedic treatment (adductor tenotomy and abduction splinting) but no major surgery was necessary, nor was avascular necrosis encountered. The radiological results were excellent. Every effort was also made to identify all cases of late congenital dislocation of the hip diagnosed after the neonatal period in infants born to women in Avon during the same decade (n=103 431). Ninety one cases were detected (0.88 per 1000 births), 10 in the university cohort (0.44 per 1000) and 81 in the non-university group (1-00 per 1000) (P<0-01). Seven of 10 in the former group required open surgery and in seven the radiological outcome at follow up was moderate or poor. The early and late diagnosed groups are compared in respect of perinatal factors and management. It is possible to detect most cases of congenital dislocation of the hip at birth and treat them safely and successfully.
In 1948 Ortolanil re-introduced the concept of screening the hips of the newborn infant for congenital dislocation of the hip. After his publications and the work of Palmen,2 von Rosen,3 and Barlow, 4 neonatal screening became widespread in the United Kingdom (including Bristol) in the early 1960s. In many instances, however, organisation and training was inadequate and early optimism became muted by reports of failure to reduce the incidence of late established congenital dislocation of the hips.5 8 It has further been suggested that diagnostic manipulation of the hips may actually cause the condition it was designed to prevent and that early abduction splinting may lead to avascular necrosis of the head of the femur.9l The following studies were undertaken in the University of Bristol Department of Child Health as part of the normal clinical service, primarily to determine the effectiveness and safety of neonatal screening and early treatment.
Method
Bristol, created a Royal Borough in 1373, lies on the southern shore of the Bristol Channel, has a population of nearly 600 000, and is the main city in the south west of England. The nearest major urban areas are Cardiff (43 miles), Oxford (69 miles), Southampton ( (Fig. 1) .
In ascertaining the incidence of various perinatal factors for the whole Avon population in 1970-9, several techniques were employed. Data on birth order, gestational age, and birthweight were based on an analysis of all births in Avon during 1976 (n=9127), while data on season at birth, sex of infant, and litter size was based on a similar analysis of births for 1979 (n= 10 299). The incidence of breech presentation at birth (singleton pregnancies) was based on extensive hospital studies made in Bristol throughout the decade, as was the data on method of delivery and admission to the special care baby unit. The incidences for 'family history of congenital dislocation of the hip', and 'associated talipes' have been estimated from personal records.
Statistical analyses have been based on the x2 test (using Fisher's exact probability where necessary) or on Poisson exact probability when comparing incidences in populations of more than 20 Radiological examination was not used for neonatal screening or for confirmation of the diagnosis in the neonatal period, though it was sometimes undertaken when the hip was fully dislocated.
Neonatal management and follow up. Abnormal hips were treated at once by the paediatric staff. Dislocatable hips were managed in a plastic, over-nappy Aberdeen abduction splint'6 ( Fig. 2) . Care was taken never to use force to achieve abduction. Splinting was maintained for six weeks. On the rare occasions when instability persisted, splinting was continued for a further four to six weeks. Hips that were dislocated at birth were treated for 12 weeksthe first six weeks in a von Rosen splint3 (Fig. 2) and then, unless still unstable, for six weeks in an Aberdeen splint. If at the age of 3 months there remained any concern, a radiograph was taken and an orthopaedic opinion obtained.
Routine clinical examination was undertaken in the paediatric follow up clinic at 6, 12, 24, and 60 months of age. On each occasion a single A-P radiograph was taken of the hips with the legs adducted and parallel. When abnormality was suspected, orthopaedic advice was sought and collaborative follow up instituted. A research file, including copies of all radiographs, was kept for each infant. An (Table 4) .
Discussion
During the period 1959-69 one of us undertook extensive studies of congenital dislocation of the hip. 17 As a result of this experience, an approach to the neonatal screening and management was evolved which was introduced in the university department in 1969. The clinical studies reported here were undertaken to evaluate the effectiveness and safety of this approach. This was an audit rather than a scientific study to determine the advantages and disadvantages of alternative approaches. It should also be emphasised that the whole project was carried out by the usual clinical team as part of their routine workload. For obvious reasons it is not possible to discuss every aspect of this complex study. Future publications will explore in greater detail the associated perinatal factors, the laterality of congenital dislocation of the hip, its incidence, pitfalls in screening and early management, and various aspects of late diagnosis.
The incidence of neonatally diagnosed dislocation in the published reports varies from two to 50 or more per 1000 births.18 19 This great variation is likely to be due to several factors including the size of the population studied, the ethnic origin of the population, the age of the infant when examined, the thoroughness and skill of the examination, and to local interpretation of the physical signs, which may vary from mild instability to full dislocation. The incidence of 19 per 1000 in the present study matches closely the findings of Barlow, 20 MacKenzie, 21 and others14 22 23 studying Caucasian populations.
The incidence of late diagnosis in populations screened at birth alsO6 varies greatly, the figure in reported studies rangi`ng from 0 07 to 2-2 per 1000.8 19 24 Clearly, the incidence will again be influenced by the size of the population studied and its ethnic origin. The thoroughness with which late cases are ascertained (including length of follow up), especially when population mobility is high, will have an even greater influence, as will the age at which the late diagnosis is made. Palmen26 also made a most interesting observation.
He noted that the five units in Sweden with the lowest incidence of neonatal instability (mean [2] [3] [4] [5] [6] per 1000) had a late diagnosis rate of 1-6 per 1000. In contrast, the five units with the highest incidence of neonatal instability (mean 31 per 1000) had a late diagnosis rate of 0*1 per 1000. He commented that even if there had been some over diagnosis in the latter group, virtually all abnormal hips seemed to have been detected and treated.
The findings in the present study (Table 2 ) also strongly suggest that the more carefully infants are screened in the neonatal period, the lower the incidence of late diagnosis is likely to be. Thus, the incidence among infants in general practitioner care was 3-2 times higher than among infants in the university cohort (P<0.001). This difference occurred in spite of the fact that the natural incidence of the disorder at birth was almost certainly considerably lower (probably not more than half) among infants born in general practitioner rather than consultant care. Part of the explanation for this belief may be found in Many factors are likely to contribute to the experience on which the diversity of views regarding appropriate early management is based. The variables include the method of abduction splinting, the degree of pressure used to achieve abduction, the degree of abduction sought, the mobility of the hip within the splint, and the length of time during which splinting is maintained.36 The most important consideration, though, is likely to be the different interpretations put on 'early', some using it to indicate the neonatal period and others the first year of life. At birth, most hip joints are very lax and full abduction may be obtained using gentle pressure in almost all cases. By the age of 6 to 12 weeks limitation of abduction is commonplace. The use of pressure thereafter to achieve abduction is fraught with the danger of avascular necrosis. Our study makes no attempt to compare different management policies. We merely report our results. Such success as we have had we attribute to early treatment (usually within two days of birth), the avoidance of all force in achieving abduction, the use of the Aberdeen splint in most cases, and the limitation of splinting to six to 12 weeks in most cases.
It may be worth commenting on the lessons learned during the five year follow up of the university cohort. In a research sense five years is inadequate, and indeed we are already contemplating a 10 to 15 year review. From the clinical standpoint, however, a much shorter period of surveillance may be sufficient. In the case of the dislocatable hip treated from birth, it may be possible to discharge the infant from follow up as early as six months of age, provided that the hips are clinically and radiologically normal. This should include the presence of well placed, normal, capital epiphyses on radiography. Usually though, and particularly when the hips were dislocated at birth, follow up needs to be maintained for a year or even longer. Once more, discharge should not be contemplated without ensuring radiological normality.
In conclusion, we believe our findings indicate that the great majority of infants with congenital dislocation of the hip may be identified and treated safely and successfully in the neonatal period; and that the greater the effort and care taken, the better the outcome. It is comforting to find how similar our results and conclusions are to those reported from Sweden. [24] [25] [26] 
